INTRODUCTION
Prostate cancer (PCA) recurrence after surgery or radiation therapy for presumably localized disease is common (25% to 40% at 10 years).
1 Biochemical cancer recurrence (BCR) is defined as the asymptomatic increase of prostate-specific antigen (PSA) after treatment for presumed localized disease with no evidence of disease on imaging studies. On the basis of retrospective extrapolation from studies in high-risk patients who experience BCR, androgen deprivation therapy (ADT) for BCR is an accepted standard of care.
2 Nevertheless, the increase of ADT toxicity data has made immediate ADT for BCR controversial especially for older men. ADT-associated toxicities include decrements in quality of life, 4-7 adverse bone and body composition changes, [8] [9] [10] worsened physical functioning, 11 and increased cardiovascular risk. 12 These may be especially relevant in older patients, whose shorter life expectancies additionally limits any potential survival benefit from early ADT. The median time from BCR to bone metastases is greater than 5 years, and a cost-effectiveness analysis suggests that it is optimal to wait for bony metastasis to develop before initiation of ADT. 13 However, a recent review on PCA treatment decisions indicated that men do not weigh adverse effects heavily, 14 and the use of ADT is expanding.
and low risk on the basis of disease features such as Gleason score, time from initial treatment until BCR, absolute PSA value, and PSA doubling time (PSA-DT). It has been suggested to utilize these factors in decisions to initiate ADT 1 ; however, no professional consensus exists. 16, 17 Thus, other factors are likely to play a significant role in the determination of the timing of ADT. An analysis of the Surveillance, Epidemiology, and End Results-Medicare database showed that the identity of the treating urologist has a major influence on ADT timing. 18 It is reasonable to hypothesize that patient psychological factors will also have an impact; however, to our knowledge, little research has been done to ascertain which patient psychological variables impact the timing of ADT for BCR.
Patient anxiety about PCA could be considered one such psychological variable. Anxiety is elevated for many men during the clinical course of PCA, including before clinical decision points.
19 For example, cancer anxiety leads to earlier intervention in men who undergo active surveillance for localized disease. 20 If cancer anxiety in patients has an influence on early initiation of ADT for BCR, it may cause men with asymptomatic disease to accept treatment toxicities without a life expectancy gain. Within a prospective cohort study, we tested the hypothesis that cancer-specific anxiety contributes to earlier initiation of ADT in older men who experience BCR.
PATIENTS AND METHODS

Participants
Older patients with PCA were recruited from the University of Chicago Genitourinary Oncology Clinic at the time of initial appointment for BCR. Inclusion criteria were an increasing PSA after initial therapy for localized prostate cancer and no evidence of cancer on imaging studies. BCR was defined as an increase in the PSA level on at least two successive measurements that were taken at least 2 weeks apart after definitive local therapy. 21 Patients were excluded if they did not speak English, if they carried a diagnosis of dementia, or if they had previously received ADT. All provided written informed consent.
All oncology physicians (N ϭ 20) in the Genitourinary Oncology Clinic who saw these patients, including attending physicians and oncology fellows, were invited to complete a one-time survey regarding initiation of ADT in men who experience BCR. All invited physicians participated in the survey.
Instruments and Measures
Data collection included patient surveys, physician surveys, and medical chart extraction by using a standardized data collection form. Patients completed an initial baseline survey and a shorter follow-up survey at each subsequent visit until they started on ADT. Patients completed the surveys in clinic or shortly after the clinic visit. A survey was mailed to any patients without a follow-up visit for 6 months. For psychological variables, patients were asked to answer while they considered their states of mind at the time of their previous clinic visits.
Patient demographics were collected during the initial survey. At each appointment, patients' psychological state and physical functioning were recorded by using the following validated instruments: Memorial Anxiety Scale for Prostate Cancer (MAX-PC), [22] [23] [24] Hospital Anxiety and Depression Scale (HADS), 25, 26 Independent Activities of Daily Living (IADL), Intolerance of Uncertainty Scale (IUS), 27 and the Vulnerable Elders Survey (VES-13). 28 Finally, questions regarding the decision process for initiation of ADT and the patient's perception of his and the physician's relative contributions to the decision were asked.
Oncologists who cared for the participating patients with PCA in the clinic completed surveys that included sociodemographics, professional training, and preferences regarding appropriate treatment for BCR (Table 1) . 29 All physicians completed the survey anonymously during nonclinic times, and no data were linked to specific patients. Variables regarding the responding physicians' treatment practices and preferences were measured with multiplechoice and open-ended questions. A key portion of the survey asked Table 2 ). Gleason scores, PSA values, previous treatments (surgery v radiation), treatment dates, comorbidities, and medications for each patient in the sample were extracted from the medical record. Gleason scores were recorded in three categories: 2 to 6; 7; and 8 to 10. PSA-DT was calculated as the natural log of 2 (ie, 0.693) divided by the slope of the relationship between the log of PSA and time of PSA measurement for each patient. 30 For the patients who elected to start ADT, the start date was recorded.
Statistical Analyses
The primary outcome of interest was the timing of the patient-reported decision to start ADT. This decision was confirmed by physician notes, and pharmacy confirmation was provided for all but two patients. For the logistic regression analysis, we used the patient survey response as the outcome; for the time-to-event analysis, we used pharmacy confirmation. Although longitudinal patient data was collected during repeated clinic visits, the primary hypothesis was that patients with elevated PCA-specific anxiety would initiate ADT at the initial visit or at the first follow-up visit. For the primary analysis, patients who decided to start on ADT at either of these first two appointments were coded as early initiators. Others were considered late initiators and included those who started later or not at all within 2 years of enrollment.
Clinical and psychological variables were evaluated as potential predictors of early initiation of ADT. The key hypothesized predictor was PCA-specific anxiety, as measured by the MAX-PC anxiety subscale. We adapted the criterion used by the MAX-PC developers to determine a cutoff score of clinically significant, elevated PCA-specific anxiety, and the MAX-PC was used dichotomously throughout all analyses. Scores of 16 or greater, which corresponded to an approximate average score of 1.5 on the 0 to 3 scale implemented for each item in the MAX-PC, were rated as elevated.
23 All hypothesized predictors were tested first in univariate relationships to initiation of ADT at first or second clinic visit (ie, early initiation) or not (late initiation) by using Spearman correlation, pointbiserial correlation, Kendall -c, or 2 analysis, as appropriate. Multivariate analyses were conducted to account for the independent predictive contribution of multiple variables. Three logistic regression models were used to test which variables best predicted early initiation of ADT and to test the primary hypothesis that elevated PCA-specific anxiety is a significant independent predictor of early ADT. A logistic regression with simultaneous entry was performed on the five predictors that were statistically significant at the P Ͻ .05 level from the univariate analyses. A second model tested the predictors based on the clinicians' survey answers of the five most important decisional factors, with the exception of patient preferences. A third model included the MAX-PC variable with these five factors.
Finally, a Kaplan-Meier time-to-event analysis was conducted; starting on ADT was the event of interest, and the two groups for comparison were based on an elevated MAX-PC score (Ն 16) or not. For the time-toevent analysis, the event was the date on which the patient started ADT, as determined by medical records. The time between appointments was determined by usual clinical practice. Time was measured in months and started from the date that the patient was enrolled onto the study to 36 months of medical chart follow-up. For patients who did not start ADT, data was right-censored at the point at which the last clinical information was available to confirm that ADT has not been initiated. Separate survival functions were computed for the 15 elevated-anxiety patients and for the 52 nonanxious patients. The two groups compared were those with MAX-PC scores 16 or greater, which indicated high PCA-specific anxiety at presentation, and those with lower MAX-PC scores, which indicated lower levels of PCA-specific anxiety.
23 All data analyses were performed by using the Statistical Package for the Social Sciences version 15 (SPSS 15.0, SPSS Inc, Chicago, IL).
RESULTS
Patients
A total of 67 qualifying patients were enrolled onto the study (Table 3) ; the average age was 68 years, and more than 70% indicated that their general health was very good or excellent. More than half scored 0 on the VES-13, which confirmed patients' impressions of good overall health status.
The 11-item MAX-PC anxiety subscale exhibited excellent internal consistency reliability (Cronbachs ␣, 0.91). As others also have shown, 22,24 the MAX-PC at presentation strongly correlated with the general anxiety score on the HADS-A, (r (67) ϭ 0.61; P Ͻ .001), which is a well-established measure of general anxiety. The MAX-PC also correlated with the IUS (r (67) ϭ 0.49; P Ͻ .001). By using the criterion score of Ն 16, 22% of the sample had elevated PCA-specific anxiety at presentation.
Physician Survey
Both attending physicians and oncology fellows rated PSA-DT as the most important factor in deciding when to start a patient with BCR on ADT (Table 2) . They rated other prognostic clinical factors, such as Gleason score and time from initial therapy to BCR, important as well. They rated patient anxiety as the third-least important factor. They rated patient preferences the second-most important factor.
Predicting the Decision to Start Early ADT
Univariate analyses showed that elevated MAX-PC scores at the initial appointment strongly correlated with early ADT initiation (11.7 v 7.9; 2 [n ϭ 67], 6.47; P ϭ .01; 
Logistic Regressions
Model 1 is the logistic regression of the outcome variable of early ADT initiation that included the five predictors that were significant on univariate analysis at the P Ͻ .05 level (Table 5 ). Elevated MAX-PC was the strongest predictor of early ADT initiation. This model correctly classified 74% of the patient cases. Models 2 and 3 are the theory-driven models that are based on the oncologist survey responses of the most important decision factors, with the five most-important clinical variables entered in model 2 and the MAX-PC added in model 3. In model 3, MAX-PC was a significant predictor (odds ratio, 9.10; P ϭ .01), and its entry did not affect the significance of any physician-identified variables entered in model 2. The time from primary therapy to BCR became marginally significant in this latter model, though. Inclusion of elevated MAX-PC improved model fit, as r 2 increased from 0.28 to 0.40 ( 2 (df ϭ 1), 6.89; P ϭ .01) and the correctly predicted patient cases increased from 71% to 78%. Of note, PSA-DT was not statistically significant in either model. Age has a listed P value of .05 in Table 4 ; without rounding, this value is .051. Therefore, it is excluded from the empiric regression model. It is included in other models, because the oncologists rated patient's remaining life expectancy as the fifth-most important consideration for starting ADT.
Time-to-Event Analysis
In the Kaplan-Meier time-to-event analysis, patients who had elevated PCA-specific anxiety initiated ADT earlier (Fig 1) . Those with elevated MAX-PC scores started ADT, on average, 11.0 months after presentation, whereas those with lower anxiety started after 24.9 months (P ϭ .02).
DISCUSSION
As hypothesized, PCA-specific anxiety predicts early ADT initiation for older men who experience BCR, even when analysis is controlled for relevant clinical factors. In fact, anxiety is the most robust predictor of early initiation of ADT. Patients with an elevated initial MAX-PC score were much more likely to start ADT by their first follow-up appointment than their nonanxious counterparts.
The predictive value of anxiety for starting ADT was disease specific: significance at the P ϭ .05 level did not extend to a general anxiety measure (HADS), which suggests that it was anxiety about PCA that influenced behavior. Although general anxiety correlated with PCA-specific anxiety, only the PCA-specific anxiety predicted the decision to start ADT earlier.
Additionally, time-to-event data confirmed that there was a difference in the time to pharmacy-confirmed ADT initiation between elevated PCA-specific anxiety patients and their less-anxious counterparts. The anxious patients started ADT within the first year of presentation, whereas the average time to initiation in nonanxious patients was greater than 2 years. Greater than 60% of the nonanxious patients never started ADT during the duration of the study, whereas only 13% of the anxious patients did not. Therefore, patients with elevated anxiety initiated ADT, and experienced its toxicities, greater than 1 year earlier on average. This represents additional lifetime exposure to ADT, as it is the policy in our clinic (as in most places) for patients to remain on ADT for life after its initiation. However, we don't have specific information on lifetime duration in these patients.
Relevant clinical variables were univariate predictors of early ADT initiation, including PSA, Gleason score, and time to recurrence. 1, 31 In multivariate models, only the PSA score and time to recurrence showed continued predictive value, and PSA was significant in both empirically driven and theory-motivated models. These results support the clinical rankings from the treating physician surveys and, thus, provide face validity for the findings. It is logical that these clinical factors would be the considerations that consciously guide physicians in the decision to initiate ADT for patients who experience BCR. The physicians rated patient anxiety as relatively low on their list of important decision factors for initiation of ADT. If physicians do not consciously weight patient anxiety when making this decision, why is it such a robust predictor? Physicians rated patient preferences as the second-most important factor in their timing decisions regarding ADT for BCR. This suggests that patient PCA anxiety might be communicated to the physician as a patient preference to start early, and the physician then starts ADT in a shared decision with the patient. This is especially interesting, because patient anxiety is not significantly correlated with the identified clinical factors. Thus, anxiety appears to lead to earlier initiation separately from the clinical factors. If this is true, then patient anxiety independently influences the timing of ADT initiation; anxiety would be a natural target of intervention for those patients in whom earlier initiation may not be beneficial.
There are limitations to our study. It is limited to one academic oncology practice, and it may not be generalizable to other clinical settings with different patient populations and providers. There was some loss to follow-up, and more of those with lower anxiety did not return to clinic, despite significant efforts to follow-up with phone calls and mailed surveys. It does, however, accurately reflect the clinical practice in an intention-to-treat setting. One potential advantage of being on ADT is the requirement of a regular 3-to 4-month follow-up to receive an injection, which ensures regular monitoring of disease status. Although this difference in follow-up is properly reflected as censoring in the time-to-event analysis, it remains a concern for patients with a recurrent cancer who need appropriate interval monitoring. Perhaps the converse of the dangers of toxicities from being anxious and starting ADT earlier is the danger of missing regular follow-up from being inadequately worried. Our sample size in this observational setting is too small to assess more subtle questions about the interplay of anxiety, clinical characteristics, physician choice, and timing of ADT initiation. After starting ADT, patients exit the sample, and a large percentage did so after the first two visits, especially from the most anxious group, which limited our ability to assess these roles over time; this assessment will require future studies.
If it is true that anxious patients who experience BCR are starting on ADT nearly 14 months earlier, for reasons unrelated to clinical factors, would this be important for their care? Patients who experience BCR are, by definition, asymptomatic. For many patients, ADT is a temporizing therapy that typically fails after about 2 years for overtly metastatic disease. 32 The time until PCA becomes refractory to ADT when started strictly for BCR is not well characterized, but it is surely longer. The survival benefit of ADT in older men has not been clearly demonstrated, and initiation of ADT earlier may not improve life expectancy in these patients.
3 It was shown recently that ADT, compared with watchful waiting, does not improve life expectancy for older men who start it for primary therapy.
33 ADT has known toxicities, many of which are especially concerning for older men, who are vulnerable to osteoporosis, fatigue, muscle loss, and falls. 11, 34, 35 The impact of ADT may be quite long lived, and an additional year on ADT for asymptomatic individuals is of concern, especially because anxiety could be a modifiable intervention target.
In addition to understanding how physicians weigh decision factors when making treatment decisions, it is important to collect data about what occurs during the consultation. These data suggest that the nonclinical factor of patient anxiety about cancer may be both important and overlooked in choosing when to initiate ADT for BCR. Future research should be directed towards obtaining better understanding of what information, concerns, questions, and advice are available and shared between patients and their physicians. In the meantime, it is important for physicians to discuss with patients worries and anxieties of the patient about cancer. Doing so may help prevent unnecessary early initiation of a therapy with significant toxicities and questionable impact on life expectancy in otherwise asymptomatic older men.
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